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(54) A method for flexible multiple access on a serial bus by a plurality of boards 

(57) A method for allowing flexible multiple access 
to a serial bus by a plurality of circuit boards. Before a 
circuit board can be used on a common serial bus with 
other circuit boards, a unique software address must be 
assigned to each circuit board. The unique software 
address is assigned by having a bus master device 
issue Assign Address commands which utilizes a 
unique serial number which is stored on each circuit 
board. The Assign Address command queries each of 
the circuit boards coupled to the serial bus and assigns 
a unique software address to each circuit board that 
fully responds. The Assign Address command is 
repeated for each circuit board on the serial bus until all 
of the circuit boards on the serial bus have been 
assigned a unique software address. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention : 

This invention relates generally to serial busses 
and, more specifically, to a method for allowing multiple 
access to the serial bus by a plurality of circuit boards. 

Description of the Prior Art: 

Popular serial communication protocols in current 
usage have two methods of addressing individual 
boards in a system: (1) Individual Chip Select, and (2) 
Software Addressing. Both of the above methods have 
potential down sides. When using an individual chip 
select method, every board on the serial bus is directly 
connected to an individual chip select line. This creates 
a high burden in terms of board area devoted to the indi- 
vidual chip select lines. This burden goes up as the 
number of boards on the bus increases. When using 
software addressing, there is a limited number of bits 
(i.e., three) that are reserved for addressing individual 
boards. This limits the total number of circuit boards that 
may exist on the same bus to eight. Both of the above 
methods also have the limitation that all the addressing 
must be set and in place at the time the system is 
designed. This prohibits designing a flexible system 
where circuit boards may be swapped within the sys- 
tem. 

Therefore, a need existed to provide an improved 
method for allowing identification of circuit boards in a 
system. The method must allow for identification of cir- 
cuit boards in systems having only a few to an infinite 
number of circuit boards. The method will allow for flex- 
ible multiple access to a serial bus by a plurality of circuit 
boards. The method will also allow for easy hot plugging 
of circuit boards on the serial bus. 

SUMMARY OF THE INVENTION 

In accordance with one embodiment of the present 
invention, it is an object of the present invention to pro- 
vide an improved method for allowing identification of 
circuit boards in a system. 

It is another object of the present invention to pro- 
vide an improved method which will allow for the identi- 
fication of circuit boards in systems having only a few to 
an infinite number of circuit boards. 

It is still another object of the present invention to 
provide an improved method which will allow for flexible 
multiple access to a serial bus by a plurality of circuit 
boards. 

It is yet another object of the present invention to 
provide a method which will allow for easy hot plugging 
of circuit boards on a serial bus. 



BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In accordance with one embodiment of the present 

5 invention, a method for allowing flexible multiple access 
to a serial bus by a plurality of circuit boards. The 
method comprises the steps of: providing at least two 
circuit boards wherein each of the at least two circuit 
boards have a unique serial number and a register for 

w storing address data; providing a serial bus coupled to 
the at least two circuit boards for transferring data to and 
from the at least two circuit boards; and providing a bus 
master device coupled to the serial bus for initiating data 
transfers on the serial bus to the at least two circuit 

is boards; and assigning a unique software address to 
each of the at least two circuit boards to allow the bus 
master device to perform data transfers to each of the at 
least two circuit boards, each of the at least two circuit 
boards responding only to commands containing a 

20 unique software address which is individually related to 
that particular circuit board. 

The foregoing and other objects, features, and 
advantages or the invention will be apparent from the 
following, more particular, description of the preferred 

25 embodiments of the invention, as illustrated in the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Figure 1 is a simplified functional block diagram of a 
system used for transferring data which will benefit from 
implementing the method of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
35 EMBODIMENTS 

Referring to Figure 1, a system 10 is shown. The 
system 10 has a plurality of circuit boards 12. Each of 
the circuit boards 12 is loaded with a serial number 

40 which is stored in a non-volatile serial number register 
14. The serial number is a unique number which is used 
to identify a particular circuit board 12. Although all the 
circuit boards 12 may be of the same type, each circuit 
board 12 has a unique serial number. In the preferred 

45 embodiment of the present invention, the serial number 
is a forty-eight (48) bit serial number and is loaded by 
the manufacturer. The serial number cannot be 
changed by the end user. The serial number is used 
during powerup of the system 10 to assign each circuit 

50 board 12 a unique software address which is stored in 
an address register 16. The unique software address is 
used for all standard read and write commands to that 
specific circuit board 12. 

Each of the circuit boards 1 2 are coupled to a serial 

55 bus 1 8. The serial bus 1 8 is used for transferring data to 
and from each of the circuit boards 12. In the preferred 
embodiment of the present invention, the serial bus is 
compatible with Inter- Integrated Circuit (l 2 C) bus proto- 
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col. 

An l 2 C bus is a low speed serial bus which is 
designed to support any integrated circuit (IC) fabrica- 
tion process (i.e., NMOS, CMOS, bipolar, etc.). The l 2 C 
bus is comprised or two signal lines, a serial data line 
and a serial clock line, which carries information 
between the circuit boards 1 2 (i.e., each circuit board 1 2 
comprising a plurality of IC devices such as microcon- 
troller, LCD driver, memory, keyboard interface, etc.) 
which are coupled to the l 2 C bus. Each circuit board 1 7 
on the l 2 C bus is recognized by its unique software 
address and can operate as a transmitter or a receiver 
depending on the function of the circuit board 12. 

A bus master device 20 is also coupled to the serial 
bus 18. The bus master device 20 is used for initiating 
data transfers on the serial bus 18. The bus master 
device 20 further generates the clock signals to permit 
the data transfers. 

If there are multiple circuit boards 12 on the serial 
bus 18, each circuit board 12 must be assigned a 
unique software address before communication of data 
within the circuit board may begin. As stated above, 
each circuit board 12 contains an address register 16 
which holds a unique software address. In the preferred 
embodiment of the present invention, the software 
address is an eight (8) bit identification address byte. All 
read and write commands to a specific circuit boards 1 2 
include the identification address byte of that particular 
circuit board 12. 

Upon power up, the address register 16 of each of 
the plurality of circuit boards 12 will be initializing to a 
default location. In the preferred embodiment of the 
present invention, each of the plurality of circuit boards 
12 is initialized to a default address location of OOh. 
Communication with a circuit board 12 using the default 
address location is typically done only at testing or pro- 
gramming of the circuit board 12 and not when more 
than one circuit board 12 is coupled to the serial bus 1 8. 
Before a circuit board 12 can be used on a common 
serial bus 12 with other circuit boards 12, a unique soft- 
ware address must be assigned to every circuit board. 

The unique software address is assigned by having 
the bus master device 20 issue Assign Address com- 
mands which utilizes the unique serial number which is 
stored on each circuit board 12. The Assign Address 
command queries each of the circuit boards 12 coupled 
to the serial bus 18 and assigns a unique software 
address to each circuit board that responds. The Assign 
Address command must be repeated for each circuit 
board 12 on the serial bus 18 until all of the circuit 
boards 12 have been assigned a unique software 
address. 

When an Assign Address command is sent by the 
bus master device 20, each of the circuit boards 12 on 
the serial bus 18 will begin to transmit its unique serial 
number. As each bit of the serial address is clocked out, 
each circuit board 12 will monitor the serial bus 18 to 
detect if another circuit board 12 is also transmitting it 



unique serial number. If a circuit board 12 is outputting 
a logic T on the serial bus 18 and it detects that the 
serial bus 18 is at a logic '0', the circuit board 12 
assumes that another circuit board 12 is controlling the 

5 serial bus 18. As soon as any circuit board 12 detects 
that it is not controlling the bus, that circuit board 22 will 
immediately stop transmitting its unique serial number 
and return to a standby mode. If a circuit board 1 2 trans- 
mits its entire serial number without releasing the serial 

10 bus 1 8 to another circuit board 1 2, then the unique soft- 
ware address transmitted within the command is trans- 
ferred to the address register 16 within this circuit board 
12 that fully responds. This particular circuit board 12 
will now respond only to commands that contain this 

is unique software address. Once a circuit board 12 has 
been assigned a unique software address, it will no 
longer respond to Assign Address commands until 
power is cycled or a Clear Address command is sent. 
This process is repeated by the bus master device 

20 20 until none of the circuit boards 12 respond to the 
Assign Address command. At this point, all circuit 
boards 12 on the serial bus 18 have been assigned a 
unique software address and standard read write com- 
mands can be executed to each individual circuit board 

25 1 2 using its own unique software address. 

Each unique software address is stored in a volatile 
memory address register 16 of each circuit board 12. If 
power is removed from the circuit board 12 or a Clear 
Address command is sent, the process of assigning a 

30 unique software address must be repeated. 

While the invention has been particularly shown 
and described with reference to preferred embodiments 
thereof, it will be understood by those skilled in the art 
that the foregoing and other changes in form, and 

35 details may be made therein without departing from the 
spirit and scope of the invention. 

Claims 

40 1. A method for allowing flexible multiple access to a 
serial bus by a plurality of circuit boards comprising 
the steps of: 

providing at least two circuit boards wherein 
45 each of said at least two circuit boards have a 

unique serial number and a register for storing 
address data; 

providing a serial bus coupled to each of said at 
least two circuit boards for transferring said 
so data to each of said at least two circuit boards; 

and 

providing a bus master device coupled to said 
■ serial bus for initiating data transfers on said 
serial bus to each of said at least two circuit 
55 boards; and 

assigning a unique software address to each of 
said at least two circuit boards to allow said bus 
master device to perform said data transfers to 
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each of said at least two circuit boards, each of 
said at least two circuit boards responding only 
to commands containing said unique software 
address which are individually related to each 
of said at least two circuit boards. 

A method for allowing flexible multiple access to a 
serial bus by a plurality of circuit boards in accord- 
ance with claim 1 further comprising the step of ini- 
tializing said address register of each of said at 
least two circuit boards to a default location. 

A method for allowing flexible multiple access to a 
serial bus by a plurality of circuit boards in accord- 
ance with Claim 1 wherein said step of assigning 
said unique software addresses to each of said at 
least two circuit boards further comprises the steps 
of: 

sending Assign Address commands by said 
bus master device to query each of said circuit 
boards; 

assigning said unique software address to 
each of said at least two circuit boards that fully 
responds; and 

continuing to send said Assign Address com- 
mands by said bus master device to query 
each of said at least two circuit boards until 
each of said two circuit boards coupled to said 
serial bus that fully responds and is assigned 
said unique software address which is individu- 
ally related to each of said at least two circuit 
boards. 

A method for allowing flexible multiple access to a 
serial bus by a plurality of circuit boards in accord- 
ance with claim 3 wherein said step of assigning 
said unique software address to each of said at 
least two circuit boards that fully responds further 
comprises the steps of: 

transmitting said unique serial number by each 
of said at least two circuit boards coupled to 
said serial bus in response to said sending of 
said Assign Address commands by said bus 
master device to query each of said circuit 
boards; 

monitoring said serial bus by each of said at 
least two circuit boards coupled to said serial 
bus to detect if another circuit board of said at 
least two circuit boards is controlling said serial 
bus; and 

transferring said unique software address to 
said register of a first one of said at least two 
circuit boards that fully transmits an entire 
unique serial number without releasing said 
serial bus to another one of said at least two 
circuit boards. 
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A method for allowing flexible multiple access to a 
serial bus by a plurality of circuit boards in accord- 
ance with Claim 4 further comprising the step of 
discontinuing to transmitting said unique serial 
number in response to sending of said Assign 
Address commands by said bus master device by 
each of said at least two circuit boards coupled to 
said serial bus that has been assigned said unique 
software address. 

A method for allowing flexible multiple access to a 
serial bus by a plurality of circuit boards in accord- 
ance with Claim 5 wherein said step of discontinu- 
ing to transmitting said unique serial number in 
response to sending of said Assign Address com- 
mands by said bus master device further comprises 
the step of discontinuing to transmitting said unique 
serial number in response to sending of said Assign 
Address commands by said bus master device by 
each of said at least two circuit boards coupled to 
said serial bus that has been assigned said unique 
software address until at least one of power is 
cycled and a Clear Address command is sent. 

A method for allowing flexible multiple access to a 
serial bus by a plurality of circuit boards in accord- 
ance with Claim 4 wherein said step of monitoring 
said serial bus by each of said at least two circuit 
boards coupled to said serial bus to detect if 
another circuit board of said at least two circuit 
boards is controlling said serial bus further com- 
prises the steps of: 

discontinuing transmitting said unique serial 
number by each of said at least two circuit 
boards once each of said at least two circuit 
boards detects that another one of said at least 
two circuit boards is controlling said serial bus; 
and 

returning to a standby mode. 

A method for allowing flexible multiple access to a 
serial bus by a plurality of circuit boards comprising 
the steps of: 

providing at least two circuit boards wherein 
each of said at least two circuit boards have a 
unique serial number and a register for storing 
address data; 

providing a serial bus coupled to each of said at 
least two circuit boards for transferring said 
data to each of said at least two circuit boards; 
and 

providing a bus master device coupled to said 
serial bus for initiating data transfers on said 
serial bus to each of said at least two circuit 
boards; 

sending Assign Address commands by said 
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bus master device to query each of said circuit 
boards; 

assigning a unique software address to each of 
said at least two circuit boards that fully 
responds to allow said bus master device to 
perform said data transfers to each of said at 
least two circuit boards, each of said at least 
two circuit boards responding only to com- 
mands containing said unique software 
address which are individually related to each 
of said at least two circuit boards, said step of 
assigning a unique software address further 
comprising the steps of: 

transmitting said unique serial number by 
each of said at least two circuit boards cou- 
pled to said serial bus in response to said 
ending of said Assign Address commands 
by said bus master device to query each of 
said circuit boards; 

monitoring said serial bus by each of said 
at least two circuit boards coupled to said 
serial bus to detect if another circuit board 
of said at least two circuit boards is control- 
ling said serial bus; and 
transferring said unique software address 
to said register of a first one of said at least 
two circuit boards that fully transmits an 
entire unique serial number without releas- 
ing said serial bus to another one of said at 
least two circuit boards; 
discontinuing to transmitting said unique 
serial number in response to sending of 
said Assign Address commands by said 
bus master device by each of said at least 
two circuit boards coupled to said serial 
bus that has been assigned said unique 
software address; and 
continuing to send said Assign Address 
commands by said bus master device to 
query each of said at least two circuit 
boards until each of said two circuit boards 
coupled to said serial bus that fully 
responds and is assigned said unique soft- 
ware address which is individually related 
to each of said at least two circuit boards. 



mands by said bus master device further comprises 
the step of discontinuing to transmitting said unique 
serial number in response to sending of said Assign 
Address commands by said bus master device by 
5 each of said at least two circuit boards coupled to 
said serial bus that has been assigned said unique 
software address until at least one of power is 
cycled and a Clear Address command is sent. 

10 11. A method for allowing flexible multiple access to a 
serial bus by a plurality of circuit boards in accord- 
ance with Claim 8 wherein said step of monitoring 
said serial bus by each of said at least two circuit 
boards coupled to said serial bus to detect if 

is another circuit board of said at least two circuit 
boards is controlling said serial bus further com- 
prises the steps of: 
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discontinuing transmitting said unique serial 
number by each of said at least two circuit 
boards once each of said at least two circuit 
boards detects that another one of said at least 
two circuit boards is controlling said serial bus; 
and 

returning to a standby mode. 



A method for allowing flexible multiple access to a 
serial bus by a plurality of circuit boards in accord- 
ance with Claim 8 further comprising the step of ini- 
tializing said address register of each of said at 
least two circuit boards to a default location. 
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10. A method for allowing flexible multiple access to a 
serial bus by a plurality or circuit boards in accord- 
ance with Claim 8 wherein said step of discontinu- 
ing to transmitting said unique serial number in 
response to sending of said Assign Address com- 
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